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DETAILED ACTION 
Claim Interpretation 

1. It is noted that the "means" clauses in instant claims 1-15 are not considered to invoke 35 
use 1 12, sixth paragraph, since none of the means clauses use the "means for..." construction. 
See MPEP 2181. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

3. Claims 1-7 and 12-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Keefer 
(U.S. Patent 7,097,925). See in particular claims 1-12 of the reference. Regarding the limitation 
in instant claim 1 that the module is "operable to. . .separate and enrich usable fuel gas from the 
exhaust gas by displacement purge adsorptive means," the pressure swing module of the 
reference is capable of being operated in this manner and thus meets the claim language. In 
particular, a displacement purge gas can be supplied to the module to regenerate the adsorbent. 
See MPEP 2114. 
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The applied reference has a common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not the invention "by another," or by an appropriate 
showing under 37 CFR 1.131. 

4. Claims 1, 3-5, and 12-15 are rejected under 35 U.S.C. 102(a) and (e) as being anticipated 
by Keefer et al (U.S. Patent 7,087,33 1). See in particular Figures 6-9 of the reference. 
Regarding the limitation in instant claim 1 that the module is "operable to. . .separate and enrich 
usable fuel gas from the exhaust gas by displacement purge adsorptive means," the pressure 
swing module of the reference is capable of being operated in this manner and thus meets the 
claim language. In particular, a displacement purge gas can be supplied to the module to 
regenerate the adsorbent. 

Thus, the instant claims are anticipated. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject nnatter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 1-7 and 12-15 are rejected under 35.U.S.C. 103(a) as being unpatentable over 
Keefer et al (U.S. Pre-Grant Publication No. 2002/0004157). 

The reference teaches a rotary pressure swing adsorption module connected to the anode 
outlet of a fuel cell and configured to recycle fuel back to the anode inlet (see [0023]). 
Regarding the limitation in claim 1 that the module is "operable to. . .separate and enrich usable 
fuel gas from the exhaust gas by displacement purge adsorptive means," the module of the 
reference is capable of being operated in this manner and thus meets the claim language. In 
particular, a displacement purge gas can be supplied to the module to regenerate the adsorbent. 

The reference does not teach that the fuel cell is a high temperature fuel cell such as a 
solid oxide or molten carbonate fuel cell, as recited in claims 1, 3, 4, 12, 14, and 15. 

However, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use these 
types of fuel cells in the system of Keefer '157. Solid oxide and molten carbonate fuel cells are 
known to have high operating efficiencies, and as such, the skilled artisan would be motivated to 
use these types of fuel cells in the system of Keefer * 157. 

Regarding claims 2 and 6, it would be obvious to use a second rotary PSA module to 
further purify the fiiel gas component. 

Regarding claim 7, it would be obvious to route the purified hydrogen to a storage 
apparatus (a similar apparatus for oxygen is disclosed in [0145]). 
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7. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Keefer et al 
'157 as applied to claims 1-7 and 12-15 above, and further in view of Keefer et al (U.S. Patent 

6,902,602). 

Keefer '157 does not expressly teach a heat exchange means operable to deliver a heated 
displacement purge gas to the rotary adsorption module, as recited in claim 8. 

Keefer '602 is directed to an apparatus for gas separation by combined pressure swing 
and displacement purge. A displacement purge gas (identified by the reference as component C) 
can be fed to the apparatus, and may be heated beforehand (see col.2, line 20). The apparatus is 
specifically designed to separate hydrogen (see abstract). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use the 
combined pressure swing adsorption and displacement purge apparatus of Keefer '602 as the 
hydrogen separation means of Keefer '157. At column 2, line 24 et seq., the '602 reference 
discusses the relative advantages of its apparatus over conventional displacement purge 
processes. As such, the artisan would have sufficient motivation to use the apparatus of the '602 
reference in the system of Keefer '157. 

The 'Keefer '602 reference has a common inventor with the instant application. Based 
upon the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 
U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing 
under 37 CFR 1 .132 that any invention disclosed but not claimed in the reference was derived 
fi-om the inventor of this application and is thus not an invention "by another"; (2) a showing of a 



Application/Control Number: 10/789,194 



Art Unit: 1745 



Page 6 



date of invention for the claimed subject matter of the application which corresponds to subject 
matter disclosed but not claimed in the reference, prior to the effective U.S. filing date of the 
reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the appUcation is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1 .321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

8. Claims 2, 6, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Keefer 
etal (7,087,331) 

The '33 1 patent is applied to claim 1 for the reasons stated above. However, the 
reference does not expressly teach a second gas separation system as recited in claim 2 or a high 
pressure hydrogen storage system as recited in claim 7. 

However, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to incorporate 
these features into the system of Keefer *331. Regarding the second gas separation device, it 
would be obvious to include such a device to fiirther purify the hydrogen in the system. It has 
generally been held that the duplication of parts is not sufficient to patentably distinguish over a 
reference (MPEP 2144.04). As such, the addition of a second hydrogen separation device is not 
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considered to distinguish over the reference. Further, the use of a high pressure storage device to 
store some of the purified hydrogen would be obvious to a skilled artisan. Such a device would 
be useful in portable applications where intermittent use of hydrogen in the system could be 
expected. 

9. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Keefer et al 
*331 in view of Keefer et al (U.S. Patent 6,902,602). 

Keefer '331 is applied for the reasons stated above. However, Keefer '331 does not 
expressly teach a heat exchange means operable to deliver a heated displacement purge gas to 
the rotary adsorption module, as recited in claim 8. 

Keefer '602 is directed to an apparatus for gas separation by combined pressure swing 
and displacement purge. A displacement purge gas (identified by the reference as component C) 
can be fed to the apparatus, and may be heated beforehand (see col.2, line 20). The apparatus is 
specifically designed to separate hydrogen (see abstract). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use the 
combined pressure swing adsorption and displacement purge apparatus of Keefer '602 as the 
hydrogen separation means of Keefer '331. At colunm 2, line 24 et seq., the '602 reference 
discusses the relative advantages of its apparatus over conventional displacement purge 
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processes. As such, the artisan would have sufficient motivation to use the apparatus of the '602 
reference in the system of Keefer '331. 



Double Patenting 

10. The nonstatutory double patenting rejection is based on a judicially created doctrine 
groimded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g.. In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re LongU 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogeh 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attomey or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fiilly comply with 37 CFR 
3.73(b). 



11. Claims 1-7 are rejected on the ground of nonstatutory obviousness-type double patenting 
as being unpatentable over claims 1-30 of U.S. Patent No. 7,097,925. Although the conflicting 
claims are not identical, they are not patentably distinct fi"om each other because the claims of 
the '925 application anticipate the instant claims. 
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12. Claims 8-1 1 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-30 of U.S. Patent No. 7,097,925 in view of Keefer 
et al (U.S. Patent 6,902,602). The Keefer *602 reference is applied for the reasons stated above. 



13. Claims 1-7 are rejected on the ground of nonstatutory obviousness-type double patenting 
as being unpatentable over claims 1-92 of U.S. Patent No. 7,087,331. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because the claims of 
the * 331 application anticipate at least instant claim 1. 

14. Claims 8-1 1 are rejected on the groimd of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-92 of U.S. Patent No. 7,087,331 in view of Keefer 
et al (U.S. Patent 6,902,602). The Keefer '602 reference is applied for the reasons stated above. 



15. Claims 1-7 are rejected on the ground of nonstatutory obviousness-type double patenting 
as being unpatentable over claims 1-16 of U.S. Patent No. 6,921,597. Although the conflicting 
claims are not identical, they are not patentably distinct from each other because the claimed 
"high temperature'' fuel cell, not recited in the claims of the '597 patent, would be an obvious 
addition to the claims. See rejection over 2002/0004157 above. 
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16. Claims 8-1 1 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-16 of U.S. Patent No. 6,921,597 in view of Keefer 
et al (U.S. Patent 6,902,602). The Keefer '602 reference is applied for the reasons stated above. 



17. Claims 1-1 1 are provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1 and 3-9 of copending Application No. 
10/389541. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the claims of the '541 application anticipate at least claim 1. The 
further elements of the instant claims not recited in the '541 claims, such as the heat exchanger in 
instant claim 6, would also be obvious to a skilled artisan. 

This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 



1 8. Claims 1-7 are provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1, 4, 7, and 12-16 of copending Application 
No. 10/671750. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the claims of the '750 application anticipate at least claim 1. 
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This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 

19. Claims 8-15 are provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 1, 4, 7, and 12-16 of copending Application 
No. 10/671750 in view of in view of Keefer et al (U.S. Patent 6,902,602). The Keefer '602 
reference is applied for the reasons stated above. 

This is a provisional obviousness-type double patenting rejection. 

Conclusion 

20. Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Jonathan Crepeau whose telephone number is (571) 272-1299. 
The examiner can normally be reached Monday-Friday from 9:30 AM - 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan, can be reached at (571) 272-1292. The phone number for the 
organization where this application or proceeding is assigned is (571) 272:1700. Documents 
may be faxed to the central fax server at (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubhshed 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



<s-v 

Jonathan Crepeau 
Primary Examiner 
Art Unit 1745 
December 26, 2006 



